INTRODUCTION {#sec1-1}
============

Nonmelanoma skin cancer (NMSC) is the most common malignancy in Caucasians worldwide. The two major types of NMSC are basal cell carcinoma (BCC) and squamous cell carcinoma (SCC). The incidence of BCC is about 80 per 100,000 inhabitants each year for Germany and reaches 884 in Australia. The incidence of SCC reaches 2.3 for The Netherlands and 387 for Australia.\[[@ref1]--[@ref4]\]

Despite all efforts in skin cancer campaigns, there is a subpopulation of patients presenting with giant NMSC.\[[@ref5][@ref6]\] By definition, NMSCs with a diameter of at ≥5 cm are considered as giant. This subtype of giant cancer bears a higher risk of complication and mortality. They are also a great challenge considering surgical treatment.\[[@ref7]--[@ref9]\]

We analyzed our data from 2008 to 2011 for giant BCC and SCC.

MATERIALS AND METHODS {#sec1-2}
=====================

We analyzed data from the files of the Department of Dermatology and Allergology, Academic Teaching Hospital Dresden-Friedrichstadt, Germany. The hospital primarily cares for patients in eastern Saxony, but patients from neighboring states Brandenburg, Thuringia, and Saxony-Anhalt also belong to the catchment area of the hospital. BCC and SCC with a diameter ≥5 cm were selected.\[[@ref7]\] Data for these patients were analyzed in detail. Surgical risk was assessed by American Society of Anesthesiology (ASA) physical status classification system.\[[@ref10]\] The ASA differentiates six scores:

A normal healthy patient.A patient with mild systemic disease.A patient with severe systemic disease.A patient with severe systemic disease that is a constant threat to life.A moribund patient who is not expected to survive without the operation.A declared brain-dead patient whose organs are being removed for donor purposes.

Follow-up was performed according to the German guidelines once a year in cooperation with outpatient dermatologists.\[[@ref11][@ref12]\]

RESULTS {#sec1-3}
=======

Patients and clinical findings \[Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}\] {#sec2-1}
---------------------------------------------------------------------------------------------------

###### 

Demographics, treatment, and outcome of patients with giant basal cell carcinoma
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###### 

Demographics, treatment, and outcome of patients with giant squamous cell carcinoma
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During the 3-year period, about 2,500 NMSCs were treated at the department of dermatology and allergology based on published data of the Regional Tumour Centre, Dresden. We identified a total of 20 patients, 10 with giant BCC and 10 with giant SCC. The frequency of giant NMSC among our patients was estimated as 0.4% for each tumor entity.

The gender distribution was different in both groups: 80% of giant BCC patients were female. In contrast, 100% of giant SCC patients were male. The age distribution was not different between the two groups, i.e., 81.5 ± 8.5) years (mean ± standard deviation) for BCC and 79.5±11.4 years for SCC. The delay of treatment was caused mainly by the patients themselves. The longest period documented was 30 years for a BCC. A rough estimation of mean delay was 7.5 ± 3.1 years (BCC) and 2.1 ± 1.2 years (SCC), respectively.

The BCCs were localized on the scalp (6×), the extremities (3×), and the abdominal skin (1×). SCCs were localized on the scalp (8×), the lower leg (1×), and the hand (1×). The size was 35.0 ± 65.8 cm^2^ (BCC) and 38.0 ± 76.0 cm^2^ (SCC). Ulceration was evident in six (BCC) and five (SCC) patients. Bleeding was seen in one BCC and three SCC. Two patients with SCC presented with myiasis.

Among the scalp tumors, scull infiltration was suspected in preoperative imaging in four SCCs, in one patient with cranial infiltration. A single SCC patient presented with two cutaneous satellite metastases at the first visit. For TNM classification \[[Table 3](#T3){ref-type="table"}\].

###### 

Demographics and TNM classification of patients with giant NMSC
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Histopathologic findings {#sec2-2}
------------------------

BCCs were classified either basosquamous (metatypic; 4x), two with perineural infiltration, or nodular (6x). One SCC was classified tricholemmal and two tumors were desmoplastic. Three SCCs demonstrated perineural infiltration, one in combination with infiltration of lymphatic vessels. Differentiation was graded intermediate in three and low in seven tumors. Further details are summarized in Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}.

ASA physical status classification {#sec2-3}
----------------------------------

Thirteen of 20 patients were classified ≥3 (65%). Comparing BCC and SCC, the rate of ASA ≥3 was 80% and 60%, respectively. One SCC patients was classified ASA 4. Only palliative treatment was performed on him \[Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}\].

Treatment and outcome {#sec2-4}
---------------------

All patients had a detailed clinical examination, imaging to exclude metastatic spread, and laboratory investigations as needed. Imaging techniques had been selected on an individual base with diagnostic ultrasound as primary technique, and high-resolution X-ray and magnetic resonance imaging when necessary. For scalp tumors with suspicion of scull infiltration, cranial computerized tomography (CT) and vascular CT were used. Preoperative antibiosis was used in all cases. Surgery has been performed in general anaesthesia in five (BCC) and six (SCC) patients, respectively. Time for surgery was between 2 and 6 hours in these patients. All other patients were operated in local or tumescence anesthesia. Blood transfusions were necessary in five patients, who had pre-existent anemia \[Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}\].

### BCC patients {#sec3-1}

All BCCs were excised with delayed Mohs technique to assess R0 resection with tumor-free surgical margin \[[Table 1](#T1){ref-type="table"}\]. R0 resection was achieved in all but one patient with a large metatypic BCC in a longstanding leg ulcer.

Defect closure was realized with rotational flaps in most cases \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\]. Neoadjuvant chemoimmune therapy with capecitabine and interferon-α was performed in one patient with an advanced metatypic BCC of the hand to reduce the tumor mass. Capecitabine 950 mg m^-2^ body surface on days 1--14 was combined with interferon alpha 3 × 3 mioU s.c. three times a week. The chemotherapy was repeated on day 22.\[[@ref13]\] After three courses, delayed Mohs surgery was performed and the defect was closed by a pedicled ulnar myocutaneous flap based on superior ulnar collateral artery. During follow-up, this patient developed cutaneous metastases (primary tumor of the hand, metastases on the ipsilateral arm) treated by palliative radiotherapy. There was no BCC-related death in the follow-up.

![Giant metatypic (basosquamous) basal cell carcinoma of the scalp; (a) Clinical presentation; (b) Defect after complete excision; (c) Preparation of dual rotational flaps; (d) Eight days after surgery](JCAS-5-12-g004){#F1}

![Giant basal cell carcinoma of the scalp (a) Defect after tumor removal and preparation of windmill flaps; (b) Defect closure; (c) Seven days after surgery](JCAS-5-12-g005){#F2}

### SCC patients {#sec3-2}

In one SCC patient, no major surgery was possible because of significant comorbidities (chronic lymphatic leukemia with anemia needing regular transfusions, colon cancer, and heart disease). The patient refused any treatment of his skin cancer except the tumor-associated myiasis causing repeated bleeding. Another patient with a giant SCC of his left hand was referred to our hand surgeons for second opinion. Eventually, he denied amputation. Palliative radiotherapy was performed.

In six of the remaining eight patients, delayed Mohs surgery achieved R0 resection status. Defect closure was realized by rotation or transposition flaps (*n* = 4) or split skin mesh graft transplantation in sandwich technique, in two patients in combination with osmotic tissue expanders \[Figures [3](#F3){ref-type="fig"}--[6](#F6){ref-type="fig"}\]. One patient reported previously had cranial infiltration.\[[@ref14]\] Surgery was realized in cooperation with the neurosurgery unit in a multiple-step approach. Just before the last operation, the patient died in a car traffic accident.

![Desmoplastic squamous cell carcinoma of the scalp; (a) Clinical presentation of an ill defined nodular tumor; (b) Defect after Mohs delayed surgery; (c) Preparation of a rotational flap; (d) Defect closure](JCAS-5-12-g006){#F3}

![Giant squamous cell carcinoma of the scalp; (a) Clinical presentation; (b) After complete excision preparation of the outer tabula by diamond drill; (c) Defect closure was achieved by combined tissue advancement and extension. The primary defect has already been closed; (d) Five days after surgery](JCAS-5-12-g007){#F4}

![Giant tricholemmal squamous cell carcinoma; (a) Clinical presentation; (b) Osmotic expander; (c) Implantation of two expanders in the occipital region; (d) After 6 weeks of tissue expansion with a final volume of 300 mL each](JCAS-5-12-g008){#F5}

![Giant squamous cell carcinoma of the scalp; (a) Ulcerated, ill-defined tumor; (b) After complete excision with removal of periost and partial removal of the outer tabula. Bleeding was stopped by bony wax. Only some minor bleedings can be seen to feed the transplant; (c) Sandwich transplantation: elastin-collagen template was placed above the bone and a split skin mesh-graft transplant was fixed above in the same session; (d) Stable transplant after 8 days](JCAS-5-12-g009){#F6}

Among all 20 patients, there was a single patient with primary failure of split skin mesh graft. The grafting was repeated. There was no flap failure or infection and no need for secondary interventions.

Two patients with high-risk scalp tumors were treated with adjuvant combined cetuximab/radiotherapy. Targeted therapy with monoclonal anti-epidermal growth factor receptor (EGFR) antibody cetuximab (Erbitux^®^; Bristol-Meyers Sqibb) was started with a loading dose of 400 mg/m^2^, thereafter 250 mg/m^2^ was given once a week for 6 weeks. Pre-medication consisted of 100 mg prednisolone i.v., 4 mg dimetindene maleate i.v., 50 mg ranitidine i.v. and 8 mg ondansetron p.o.\[[@ref15]\]

Causes of death {#sec2-5}
---------------

We observed two deaths in the SCC group--one traffic accident and a death related to chronic lymphatic leukemia. In the BCC group, one female patient died from a heart attack.

DISCUSSION {#sec1-4}
==========

Giant NMSC (BCC and SCC) is defined as tumors with a diameter ≥5 cm. All of the patients were older than 60 years of age. Neglect by patients was the most common cause of marked delay to primary treatment. The presence of myiasis in some tumors can be considered a symptom of the neglect.\[[@ref15][@ref16]\]

Most of the tumors we observed were localized on the scalp. Scalp NMSC is most often seen in elderly patients.\[[@ref17]\] Among 51 cases of giant BCCs, the most common location was on the back.\[[@ref7]\] Another study from Italy reported more cases in the head and neck region as we observed.\[[@ref18]\] The difference may in part be explained by the different gender. The majority of our patients were females in contrast to Archontaki *et al*.\[[@ref7]\]

Giant BCC fulfil the criteria of high-risk BCC.\[[@ref19]\] Primary treatment is surgically with complete examination of excision margins to ensure R0 resection. We perform the technique of delayed Mohs surgery. For defect closure various flaps and transplants have been used.\[[@ref7]--[@ref9][@ref19]--[@ref24]\]

Since after removal of periostal the scull bone is not a useful place for mesh grafts as exposed tendons as well, we used a sandwich technique to overcome these problems. In the case of scull, a small rose drill was used to reach diploe veins for transplant nutrition before sandwich transplantation. In all cases, a dermal template was used to cover exposed bone or tendons. The split-thickness mesh graft placed over the template in the same session. The technique has been described in detail recently.\[[@ref25][@ref26]\]

In contrast to BCC, there is no accepted system for defining high-risk SCC.\[[@ref27]\] Multivariate analysis of SCC identified major risk factors for metastasis: tumor thickness \>2 mm, tumor size \>6 mm, and desmoplastic growth pattern.\[[@ref28]\] Perineural invasion is a risk factor for local recurrence and metastatic spread. The risk factors for metatypic (basosquamous) BCC resemble those for SCC.\[[@ref29]\]

A part of the patients with giant NMSC needs an adjuvant treatment, i.e., patients with R1 resection, rapid relapse after primary surgery, and high-risk tumors. EGFR-antagonists and radiotherapy offer a treatment option in particular for the group of elderly patients with significant comorbidities, who could not tolerate classical chemotherapy.\[[@ref15][@ref28][@ref30]\]

It becomes obvious that patients with giant NMSC often need an intensive care due to the complexity of the surgical procedures, anemia, and other comorbidities. The physical status before surgery was classified ASA ≥3 in 70% of patients.\[[@ref10]\] An interdisciplinary approach meets the needs of these patients in the most appropriate way.

CONCLUSION {#sec1-5}
==========

In conclusion, giant NMSCs are not as rare as one would expect. Neglect of patients is the major reason for delayed diagnosis and treatment. Obviously, the primary care by GPs is not efficient to detect such tumors earlier. An improved education in NMSC diagnosis is necessary. The minSKIN protocol might serve as a template.\[[@ref31][@ref32]\]
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